Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.005 Å; R factor = 0.069; wR factor = 0.219; data-to-parameter ratio = 14.8.
The asymmetric unit of the title salt, C 4 H 12 N 2 2+ Á2C 9 H 5 O 6 À , comprises one half of the piperazine-1,4-diium dication lying on an inversion centre and one 3,5-dicarboxybenzoate anion. In the crystal, the ions are linked into a two-dimensional framework parallel to (101) by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds.
Related literature
For related structures, see: Divya et al. (2003) ; Sharma & Zaworotko et al. (1996) .
Experimental
Crystal data 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.968, T max = 0.971 5586 measured reflections 2443 independent reflections 1563 reflections with I > 2(I) Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1998 ); cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. ,5-Benzenetricarboxylic acid is an important building block in crystal engineering due to its predictable honeycomb formation in the crystal lattice. It has six potential donor sites in the three carboxylic acid group, and it can form mono-, di-and trianionic ligand species through deprotonation. The adduct of 4,4'-bipyridyl with trimesic acid (1,3,5-benzenetricarboxylic acid) is of 2:3 stoichiometry and it forms a two-dimensional network (Sharma & Zaworotko, 1996) . We report here the crystal structure of the title compound, (I).
The asymmetric unit of the compound (I) comprises one-half of a piperazine-1,4-diium cation which lies on an inversion centre and one 3,5-dicarboxy benzoate anion (Fig. 1) . Bond distances and angles in (I) are normal (Divya et al., 2003) .
In the crystal structure, the cations and anions are interlinked by N-H···O and O-H···O hydrogen bonds (Table 1) producing a two-dimensional hydrogen-bonded framework structure parallel to the (101) 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds supplementary materials sup-6 
